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10 CSR 20-8.170 Sludge Handling and Disposal.

PURPOSE: The following criteria have been prepamed guide for the design of sludge handling and
disposal facilities. This rule is to be used witkes 10 CSR 20-8.110-10 CSR 20-8.220 for the pigrand
design of the complete treatment facility. Thig meflects the minimum requirements of the MisisGlgan
Water Commission as regards adequacy of desigmission of plans, approval of plans and approval of
completed{sewage-workalastewater treatment planit is not reasonable or practical to include all
aspects of design in these standards. The desiggireer should obtain appropriate reference matesal
which include but are not limited to: copies of dge manuals such as Water Environment Federation’s
Manuals of Practice, and other wastewater pumpirtgt®n design manuals containing principles of
accepted engineering practicddeviation from these minimum requirements will beveed where
suff|C|ent documentatlon is presented to Justlf;/dhwatlon These cntena—[are—taken—largely#r@reat

Werlesanel] are based on the best |nformat|on prtbjservallable |ncIud|ng the Great Lakes Upper
Mississippi River Board of State and Provicial PitHealth and Environmental ManagersThese
criteria were originally filed as 10 CSR 20-8.03@is anticipated that they will be subject to iew and
revision periodically as additional information ameethods appear. Addenda or supplements to this
publication will be furnished to consulting engireand city engineers. If others desire to receigidenda
or supplements, please advise the Clean Water Cesioniso that names can be added to the mailihg lis

Editor's Note: The secretary of state has deteedithat the publication of this rule in its entiyetould be
unduly cumbersome or expensive. The entire tekieahaterial referenced has been filed with theetary
of state. This material may be found at the Offitthe Secretary of State or at the headquartéthe
agency and is available to any interested persam @ist established by state law.

(1) Definitions. Definitions as set forth in thée@n Water Law and 10 CSR 20-2.010 shall apphhtse
terms when used in this rule, unless the contedrhly requires otherwise. Where the terfrsball’ and
“must are used, they are to mean a mandatory requireimssfar as approval by tHegeney] Missouri
Department of Natural Resource (department)s concerned, unless justification is presentediéiiation
from the requwements Other terms such slsould ! recommend “ preferred and the like, |nd|cate

the preference of the department for con5|derat|ort|)y the de5|gn englneer
(A) Deviations. Deviations from these rules may bapproved by the department when engineering
justification satisfactory to the department is provided. Justification must substantially demonstrate
in writing and through calculations that a variation(s) from the design rles will result in either at
least equivalent or improved effectiveness. Deviatins are subjecto case-by-case review with
individual project consideration.
(B) Class A Biosolids. With Class A biosolids, pabgens must be reduced to virtually non-detectable
levels and the material must also comply with stricstandards regarding metals, odors and vector
attraction reduction (VAR) as specified in the US IPA, Part 503 Rule. VAR refers to processing
which makes the biosolids less attractive to vectsy which have the potential for transmitting
diseases directly to humans or can play a role ime life cycle of a pathogen, as a host.
(C) Class B Biosolids. Class B biosolids are treatébut contain higher levels of detectable pathogens
than Class A biosolids. The use of Class B biosdicand may require a permit from the EPA with
conditions on land application, crop harvesting andublic access.

(2) Applicability. This rule shall apply to all wastewater treatment facilities. This rule shall not apply
to animal feeding operations, animal manure manageent systems or other agricultural waste
management systems. Design guide and criteria fonése facilities are found in 10 CSR 20-8.300.



MARCH 1, 2016 DRAFT

Htelie]- for removal Black-existing 8.170 language Black bold-2014 10 State Standards

Blue bold-clarification ~ Orange bold-Virginia design guides Purple bold-New Hampshire design guides
Green bold- Oklahoma design guide

(3) Design Considerationg:acilities for processing sludge shall be providedt all mechanical
wastewater treatment plants. Handling equipment shihbe capable of processing sludge to a form
suitable for ultimate disposal unless provisions aeptable to the department are made for processing
the sIudge at an alternate location and identifiech the faC|I|ty plan or summary of deS|gn-[$he

(A) The selection of sludge handling unit processastiould be based, at a minimum, upon the
following considerations:

1. Local land use;

2. System energy requirements;

3. Cost effectiveness of sludge thickening and deteang;

4. Equipment complexity and staffing requirements;

5. Adverse effects of heavy metals and other sludgemponents upon the unit processes;

6. Sludge digestion or stabilization requirementdncluding appropriate pathogen and vector

attraction reduction;

7. Side stream or return flow treatment requiremens (e.g., digester or sludge storage facilities

supernatant, dewatering unit filtrate, wet oxidation return flows);

8. Sludge storage requirements;

9. Methods of ultimate disposal; and

10. Back-up techniques of sludge handling and dispal.
(B) Industrial Wastes. Consideration shall be giverno the type and effects of industrial waste and
industrial sludges on the treatment process. It mape necessary to pretreat industrial discharges.
Industrial wastes and industrial sludges shall nobe discharged to land application system without
assessment of the effects the substances may haperuthe treatment processor requirements in
accordance with state and federal laws.

(4) Sludge ThlckenersConS|derat|ons Sludge thickeners to reduce the vahoe of sludge should be
considered.{A
sledge—she&ld—be—eenade#ed'me design of thlckeners (gravity, dlssolved lmta‘tlon centnfuge and
others) should consider the type and concentraticiudge, the sludge stabilization processesibthod
of ultimate sludge disposal, chemical needs andalseof operation. Particular attention shouldjiven to
the pumplng and piping of the concentrated sludgiapmssmle onset of anaeroblc conditiof8ludge

(A) General
1. The use of gravity thickening tanks for unstabiked sludges is not recommended because of
problems due to septicity unless provisions are mador adequate control of process operational
problems and odors at the gravity thickener and anyollowing unit processes.
2. Thickener design shall provide adequate capacity tmeet peak demands. Thickeners should
be designed to prevent septicity during the thickeing process.
3.Duplicate thickeners or alternate storageshall be provided to allow the thickening processot
continue without disruption with one unit out of sevice.
4. Thickeners shall be provided with a means of contimous return of supernatant for treatment.
Provisions for side-stream treatment of supernatanshould be considered.
5. Consideration should be given to any potentiatéatment advantages obtained from the
blending of sludges from various treatment processe
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6. Odor control shall be addressed with consideraiin being given to flexibility of operations and
changes of influent sludge characteristicElutriation water may be used for this purpose onlyin
conjunction with additional odor control measures.
7. Mechanical picket arms shall be provided.
8. The drive mechanism shall have:
A. Sufficient torque capacity to handle the maximunmsludge concentration and blanket
thickness anticipated; and
B. A high torque alarm and overload device.
9.Metallic components of gravity thickeners shall b corrosion resistant.

(B) Gravity systems. Clarifiers or gravity thickeneas sufficiently sized for clarification will provid e
for thickening. However, the use of mechanical stimg devices will significantly improve the
performance of gravity thickeners. Mechanical thicleners employ low speed stirring
mechanisms for continuous mixing and flocculation whin the zone of sludge concentration. In
this manner, liquid separation is enhanced.

1. Gravity thickeners shall be designed on the basbf the following:
A. Primary sludge solids loading of twenty to thiry pounds per day per square foot (20-30
Ibs/day/ft?); and
B. Combined primary and waste activated sludge loddg of five to fourteen pounds per day
per square foot (5-14 Ibs/day/fl).
2. Conventional overflow rates for gravity thickenes should be in the range of four hundred to
eight hundred gallons per day per square foot (40800gpd/ff). The summary of designshall
provide the basis and calculations for the surfackading rates.
3. The side water depth of conventional gravity tlakeners shall be a minimum of ten feet (107).
4. Circular thickeners shall have a minimum bottomslope of one and one-half inches per radial
foot (1.57/ft).
5. A gravity sludge thickener shall be so designeas to provide for sludge storage, if sufficient
storage is unavailable within other external tankag. Sludge withdrawal from gravity thickeners
should be controlled and adjusted, and variable sl pumps should be provided.
6. Gravity thickeners should be provided with bottan scraping equipment to enhance sludge
removal. The scraper mechanism peripheral velocitghould be in the fifteen to twenty feet per
minute range (15-20 ft/min).
A. The scraper mechanical train shall be capable ofithstanding extra heavy torque loads.
The normal working torque load shall not exceed terpercent (10%) of the rated torque
load.
B. A method to correct blockage of the scraper meemism and restore operation from a
stalled position should be provided in the Operatin and Maintenance Manual.
7. Alternative designs should be based on data olit@d from a pilot plant (relatively small scale
test equipment) program in accordance with the requements of 10 CSR 20-8.140(x)(x).
Chemical addition and dilution water feed systemsi®uld be evaluated for use to optimize
performance.

(C) Dissolved air flotation. Dissolved air flotatimm (DAF) basins shall be equipped with bottom
scrapers to remove settled solids and surface skinars to remove the float established through
release of pressurized air into the sludge inflow.The bottom scraper should function
independently of the surface skimmer mechanism. D8slved air flotation units should be
enclosed in a building. A positive air ventilationsystem and odor control shall be provided.

1. Conventional design parameters include:
A. Maximum hydraulic loading rates of two gallons gr minute per square foot of surface
area (2 gal/min/sqg. ft.).
B. A solids loading rate in the range of 0.4 to 1.pounds per hour per square foot of surface
area (Ib/hr/sq. ft.) without chemical addition. A ®lids loading rate of up to 2.5 Ibs./hr./sq. ft.
may be used if appropriate chemical addition is preided
C. An air supply to sludge solids weight ratio in lhe range of 0.02 to 0.04.
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2. The recycle ratio should be in the thirty percehto one hundred fifty percent (30-150%) range.
The recycle pressurization system should utilize DA effluent or secondary effluent if use of
potable water is not available. The retention tanksystem shall provide a minimum pressure of
forty pounds per square inch (40 psig).
3. A polymer feed system shall be provided. The fdesystem shall meet the requirements of this
chapter.
4. Skimmer design shall be multiple or variable spsd such as to allow normal operation in the
less than one fpm range, with the capability of apged increase to twenty-five feet per minute (25
fpm).

(D)Mechanical Sludge Thickening.
1. Gravity belt, rotary drum, dissolved air flotation, screw presses, and centrifuges shall be
acceptable for mechanical thickening of primary, seondary, and combined sludges.
2. A means of chemically conditioning sludges prioto mechanical thickening shall be provided.
3. Mechanical thickeners shall be capable of procgisg the maximum weekly sludge production
in 30 hours, unless the equipment is designed to bperated unmanned.
4. If any period of unmanned operation is anticipaéd as a normal operating condition, then
appropriate instrumentation and fail safe monitoring and alarms shall be provided.
5. Where duplicate units are not provided, a contigency plan shall be submitted with the basis
of design and sludge storage facilities shall be gvided that are adequate to store sludge for the
period of time anticipated for repairs to be madefithe dewatering device is taken out of service
for repair.

(5) Anaerobic Sludge Digestion.
(A) General.
1. Multiple units. Multiple fanks—are—+recommended]nits or alternative methods of sludge
processing shall be provided Facilities for sludge storage and supernatant sepation in an
additional unit may be required, depending on raw kidge concentration and disposal methods
for sludge and supernatant.\Where multiple digesters are not provided, a storag facility or
adequate available sludge processing system shak lprovided for emergency use so that the
digester may be taken out of serwce without undulymterruptmg treatment works
operation P4 Rt

2. Depth. For those units proposed to serve aarsatant separation tanks, the depth should be

sufficient to allow for the formation of a reasoteiepth of supernatant liquor.
A. A minimum sidewater depth of twenty feet (4§8-10-m)] is recommended.
B. The proportion of depth to diameter should provide for a minimum of six feet (6")
storage depth for supernatant liquor, or the propotion of total volume allocated for
supernatant should be ten percent (10%) or more.

3. Maintenance provisions. To facilitate drainiolganing and maintenance, the following features
are desirable:

A. Slope. The tank bottom should slope to drawatal the withdrawal pipe. For tanks equipped
with a suction mechanism for withdrawal of sludgédyottom slope of one to twelve (1:12) or
greater is recommended. Where the sludge is terheved by gravity alone, one to four (1:4)
slope is recommended.
B. Access manholes. At least two (2) thirty-sighn(36")[{94-em)] diameter access manholes
should be provided in the top of the tank in additio the gas dome. There should be stairways
to reach the access manholes. A separate sideanhole shall be providdtat is large
enough to permit the use of mechanical equipment temove grit and sand. The side wall
access manhole should be low enough to famhtatedwy equipment handling and may be
buried in the earthen bank insulation.
of-mechanical-equipmentto-remove-grit-and-sand.]
C. Safety. Nonsparking tools, safety lights, rubdm@ed shoes, safety harness, gas detectors for
inflammable and toxic gases, and at least twodB)ceontained breathing units shall be provided

4
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for emergency use.
D. Toxic Materials. If the anaerobic digestion praess is proposed, the basis of design shall
be supported by wastewater analyses to determinedtpresence of undesirable materials,
such as high concentrations of sulfates or inhibity concentrations of heavy metals.
E. Each digester should have the means for transfeéng a portion of its contents to other
digesters. Multiple digester facilities should haveneans of returning supernatant from the
settling digester unit to appropriate points for treatment.
4. Alarms shall be installed to warn of:
A. Any drop of the liquid level below minimum opeiating elevation; and
B. Low pressure in the space above the liquid level
(B) Sludge InletsOutlets, and High level overflow {and-Outlets:]
1.Multiple sludge inlets and draw-offs and, where sed, multiple recirculation suction and
discharge points to facilitate flexible operation ad effective mixing of the digester contents
shall be provided unless adequate mixing facilitieare provided within the digester.
2. Inlet Configurations. One inlet should dischargeabove the liquid level and be located at
approximately the center of the tank to assist in@m breakup. The second inlet should be
opposite to the suction line at approximately thewo-thirds (2/3) diameter point across the
digester.
3. Inlet Discharge Location. Raw sludge inlet disdrge points should be so located as to
minimize short circuiting to the digested sludge osupernatant draw-offs.
4. Sludge Withdrawal. Sludge withdrawal to disposashould be from the bottom of the tank.
The bottom withdrawal pipe should be interconnectedvith the necessary valving to the
recirculation piping to increase operational flexiblity when mixing the tank contents.
5. Emergency Overflow An unvalved vented overflowrsll be provided to prevent damage to
the digestion tank and cover in case of accidentalerfilling. This emergency overflow shall be
piped to an appropriate point and at an appropriaterate in the treatment process or
S|destream treatment faC|I|t|es to minimize the |m|act on process unlts{-MHJlee—FeeweuJatlen

(C) Tank Capacity.Where the composition of the sewage has been estabé&d, digester capacity
shall be computed from the volume and character aludge to be digested.
1. The total digestion tank capacity should berieiteed by rational calculation¥ he calculationsshall
be submitted in the summary of designto justify the basis of desigrand be based updgsuch-factors
as}
A. volume of sludge addge-
B. fits} the percent solids and characfgr
C. the temperature to be maintained in the digegfers
D. the degree or extent of mixing to be obtairedd}
E. the degree of volatile solids reduction requifgd
F. the solids retention time at peak loadings;
G. method of sludge disposal; and
H. the size of the installation with appropriate alowances for gas, scum, supernatant, and
digested sludge storage.
I. Secondary digesters of two-stage series digestisystems which are utilized for digested
sludge storage and concentration shall not be cradd in the calculations for volumes
required for sludge digestion.
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2. Standard Design. When calculations are not sulitted to justify the design based on the above
factors, the minimum digestion tank capacity shalbe as outlined below. These requirements
assume that the raw sludge is derived from ordinarglomestic wastewater, a digestion temperature
is to be maintained in the range of eighty-five tminety-five degrees Fahrenheit (85°F to 95°Fpr
fifteen days or sixty-eight degrees Fahrenheit (6&) for sixty (60) days forty to fifty percent (40%-
50%) volatile matter in the digested sludge, and tt the digested sludge will be removed
frequently from the process.The design detention time for sludge undergoing dagtion for
stabilization shall be a minimum of fifteen (15) dgs within the primary digester, but longer

periods may be required to achieve the levels of gabgen control and vector attraction reduction
necessary for the method used for sludge management

A. Completely Mixed Systems.For digestion systems providing for intimate anfeé&fve mixing of
the digester contents, the system may be load¢d eighty pounds of volatile solids per thousand
cubic feet of volume per day (80 Ibs/1000@) or at a volumetric loading that provides fifteen
(15) days or more detention time in the active digtion volumein the active digestion units.
When grit removal facilities are not provided, teeuction of digester volume due to grit
accumulation should be considered.

1. Confined mixing systems include arrangements whe gas or sludge flows are directed
through vertical channels; and mechanical stirring, or pumping systems. Both confined
mixing and unconfined continuously discharging gasnixing systems shall be designed to
ensure complete turnover of digestion volume evethirty (30) minutes. For tanks over sixty
feet (60") in diameter, multiple mixing devices shihbe used.

2. Unconfined, sequentially discharging gas mixingystems shall be designed using the
number of discharge points and gas flow rates showfor the various tank diameters as
listed in this section, unless sufficient operatindgata is submitted and approved to verify the
performance reliability of a alternative designs.

3. The minimum gas flow supplied for complete mixig shall be fifteen cubic feet per minute
per thousand cubic feet (15 fimin/ 1000 ff) of digestion volume. Flow measuring devices
and throttling valves shall be used to provide theninimum gas flow.

B. Moderately Mixed Systems.For digestion systems where mixing is accomplisbaty by
circulating sludge through an external heat exchanthe system may be loaded up to forty
pounds of volatile solids per thousand cubic fdetalume per day (40 Ibs/1000%ft)) or at a
volumetric rate that provides not less than a thiry (30) day detention timein the active
digestion units. This loading may be modified updvar downward depending upon the degree of
mixing provided Provisions for mixing scum shall be included. Whexetual data are not
available, the following unit capacities may bedif@ plants treating domestic sewage:

1.Primary facility - 3 ft */PE heated or 4 ff /PE unheated
2. Primary and standard rate filter facility - 4 ft*/PE heated or 5 ft /PE unheated
3. Primary and high rate filter facility - 4 ft */PE heated or 5.5 ft /PE unheated

C. Multistage Systems. For digestion systems utilimy two stages (primary and secondary
units), the first stage (primary) may be either corpletely mixed or moderately mixed and
loaded in accordance with completely or moderatelyixed systems. The second stage
(secondary) shall be designed for sludge storag@ncentration, and gas collection and shall
not be credited in the calculations for volumes regired for sludge digestion.

D. Digester Mixing Facilities for mixing the digesér contents shall be provided where required
for proper digestion by reason of loading rates opther features of the system. Where sludge

recirculation pumps are used for mixing they shalbe provided in accordance with
appropriate requirements of subsectior{x)-Sludge Pumping and piping
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(D) Sludge Production. For calculating design sludg handling and disposal needs, sludge
production values from a two-stage anaerobic digeisin process shall be based on a maximum
solids concentration of five percent (5%) without dditional thickening.
1. The solids production values on a dry weight b&sshall be based on the following for the listed
processes:
A. Primary plus waste activated sludge of at leas0.12 |b/P.E./day; and
B. Primary plus fixed film sludge - at least 0.094/P.E./day.
2.Volatile suspended solids loading must not exceede hundred pounds per one thousand cubic
feet per day (100 Ib/1,000 ff day).
HBYHE) Gas Collection, Piping and Appurtenances.
1. General. All portions of the gas system, intigdhe space above the tank liquor, storage
facilities and piping, shall be so designed thatasrall normal operating conditions, including
sludge withdrawal, the gas will be maintained unuiesitive pressure. All enclosed areas where any
gas leakage might occur shall be adequately vésdila
2. Safety equipment. All necessary safety faesithall be included where gas is produced.
A. Pressure and vacuum relief valves and flame ttagsther with automatic safety shutoff
valves, shall be provideahd shall be protected from freezing
B. Water seal equipment shall not be installed.
C. Gas safety equipment and gas compressors shotloused in a separate room with an
exterior entrance.
3. Gas piping and condensat®as piping shall have a minimum diameter of fouinches (4”). A
smaller diameter pipe at the gas production metersi acceptable.
A. Gas piping shall slope to condensation traps &w points.
B. Float- controlled condensate traps shall not besed.
C. Condensation traps shall be protected from freeag.
D. Tightly fitted self-closing doors should be proided at connecting passageways and
tunnels that connect digestion facilities to othefacilities to minimize the spread of gas.
E. Piping galleries shall be ventllated in accordare Wlth ventllatlon requwements in
paragraph (7 below

F. Gas piping Imes for anaerob|c digesters shallebequped with closed type indicating
gauges. These gauges shall read directly in inche$ water. Three gauges should be
provided:

1. one to measure the main line pressure;

2. a second to measure the pressure to gas-utiliat equipment; and

3. the third to measure pressure to waste burners.
G. Gas tight shut-off and vent cocks shall be prodied. The vent piping shall be extended
outside the building, and the opening shall be scemed and arranged to prevent the
entrance of rainwater.
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H. All piping of the manometer system shall be pratcted with safety equipment.
I. Gas piping should be designed to maintain digest gas velocities less than twelve feet
per second (12fps).
4. Gas utilization equipment. Gas-fired boilensHeating digesters shall be locatedah well
ventilated separate roo(s), not connected to the digester gallery. The sépdr@om would not
ordinarily be classified as hazardous locaifdaolated from the digestion gallery Gas lines to
these units shall be provided with suitable flanaps.
5. Electrical fixturesequipment and controls Electricalequipment, fixtures and controlsin
places enclosingnd adjacent toanaerobic digestive appurtenances where hazagises are
normally contained in the tanks and/or piping shathply with the National Electrical Code, Class
I, Division 1, Group D [Greup-DBivision-2]locations. Digester galleries should be isolditech
normal operating areas to avoid an extension oh#lzardous location in accordance with paragraph
(5)(D)7. of this rule.
6. Waste gas.
A. Location. Waste gas burners shall be readily accessibleshodld be located at ledity
feet (50") away from any plant structure if placed at grouskl or may be located on the roof
of the control building if sufficiently removed imo the tank. Waste gas burners shall be of
sufficient height and so located to prevent injuryto personnel due to wind or downdraft
conditions.
B. Gas Burners.All waste gas burners shall be equipped with aatanignition such as a
pilot light or a device using a photoelectric aahsor. Consideration should be given to the use
of natural or propane gas to ensure reliabilityhef pilot. In remote locations it may be
permissible to discharge the gas to the atmospthesagh a return-bend screened vent
terminating at least ten feet (1g3-)} above the ground surface, provided that the adgemb
incorporates a flame tragd is in compliance with all applicable state andederal air
regulations.
C. Gas Piping Slope. Gas piping shall be sloped atminimum of two percent (2%) up to
the waste gas burner with a condensate trap providkin a location not subject to freezing.
7. Ventilation. Any underground enclosures coningotvith digestion tanks or containing sludge or
gas piping or equipment shall be provided with éokeentilatiorfor dry wells in accordance with
10 CSR 20-8.130(4)(G) and 10 CSR 20-8.130(4)(G)2.
A. The piping gallery for digesters should not beremted to other passages. Where used,
tightly fitting, self-closing doors should be prdeid at connecting passageways and tunnels to
minimize the spread of gas.
B. The ventilation rate for Class I, Division 2, Goup D locations including enclosed areas
without a gas tight partition from the digestion tank or areas containing gas compressors,
sediment traps, drip traps, gas scrubbers, or presge regulating and control valves, if
continuous, shall be at least twelve (12) comple&r changes per hour.
8. Meter. A gas meter with bypass shall be prayigemeter total gas productigafor each active
digestion unit. The gas meters shall be specificglldesigned for contact with corrosive and
dirty gases. Orifice plate, turbine, or vortex gasmeters should be used. Positive displacement
meters should not be utilized.
A. Total gas production for two-stage digestion syems operated in series may be
measured by a single gas meter with proper intercaorected gas piping.
B. Where multiple primary digestion units are utilized with a single secondary digestion
unit, a gas meter shall be provided for each primar digestion unit.
C. The secondary digestion unit may be interconneetl with the gas measurement unit of
one of the primary units.
D. Interconnected gas piping shall be properly valkd with gas tight gate valves to allow
measurement of gas production from either digestiorunit and maintenance of either
digestion unit.
KB} (F) Digester Heating.
1. Insulation. Wherever possible digestion tarfteutd be constructed above groundwater level and

8
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shall [sheuld}-be suitably insulated to minimize heat loss. Maximutilization of earthen bank
insulation should be used.
2. Heating facilities. Sludge may be heated bgutaiting the sludge through external heaters or by
heating units located inside the digestion tank.
A. External heating. Piping shall be designedrtivigle for the preheating of feed sludge before
introduction to the digesters. Provisions shalhizle in the layout of the piping and valving to
facilitate heat exchanger tube removal andtleaning of these lines. Heat exchanger sludge
piping should be sized for heat transfer requirdméteat exchangers should have a heating
capacity of one hundred thirty percent (130%) of tle calculated peak heating requirement
to account for the occurrence of sludge tube foulim
B. Other heating methods.
1. Hot water heating coils affixed to the walls ofhe digester or other types of internal
heating equipment that require emptying the digestecontents for repair shall not be
used.
2. Other systems and devices have been developedamtly to provide both mixing
and heating of anaerobic digester contents. Thesgssems will be reviewed on their
own merits. Operating data detailing their reliability, operation, and maintenance
characteristics will be required. Other types of heating facilities will also weviewed
[eonsidered]on their own meritssee 10 CSR 20-8.140(x)(x)-Innovative design.
3. Heating capacitySufficient heating capacity shall be provided to awsistently maintain the
design sludge temperature conS|der|ng msula‘uonrpwsmns and amblent cold weather
conditions. . ’ H
beprovided.]
A. Where digestion tank gas is used for other pupaaeauxiliary fuel shall be required.
B.The design operating temperature should be in theange of 85°F to 100°F where
optimum mesophilic digestion is required.
C. The provision of standby heating capacity or theise of multiple units sized to provide
the heating requirements shall be considered, unlesacceptable alternative means of
handling raw sludge are provided for the extended @riod that a digestion process outage is
experienced due to heat loss.
4. Hot water internal heating controls.
A. Mixing valves. A suitable automatic mixing valghall be provided to temper the boiler
water with return water so that the inlet wateth® heat jacket can be held below a temperature
at which caking will be accentuated. Manual cdréhmuld also be provided by suitable bypass
valves.
B. Boiler controls. The boiler should be provideith suitable automatic controls to maintain
the boiler temperature fpproxi-matehydapproximately one hundred eighty degrees
Fahrenheit (180 °H¥822CG)} to minimize corrosion and to shut off the main gagply in the
event of pilot burner or electrical failure, lowilep water level low gas pressure,or excessive
boiler water temperaturer pressure
C. Boiler Water Pumps. Boiler water pumps shall b sealed and sized to meet the
operating conditions of temperature, operating headand flow rate. Duplicate units shall
be provided.
[S}D. Thermometers shall be provided to sholet and outlet temperatures of the sludge, hot
water feed, hot water return and boiler walteis recommended that a facility have a
temperature probe and recording device to continuosly record digester temperature.
E. Water Supply. The chemical quality should be obcked for suitability for use as a water
supply. Refer to10 CSR 20-8.140(x)(XJor required break tank for indirect water supply
connections.
F. External Heater Operating Controls All controls necessary to ensure effective and safe
operation are required. Provision for duplicate unis in critical elements should be
considered.
HFH)} (G) Supernatant WithdrawalVhere supernatant separation is to be used to conuteate
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sludge in the digester units and increase digesteolids retention time, the design shall provide for
ease of operation and positive control of supernata quality.
1. Piping size. Supernatant piping should no&lss than six inches (6f{t5-em)] in diameter.
2. Withdrawal arrangements.
A. Withdrawal levels. Piping should be arrangedtsd withdrawal can be made from three (3)
or more levels in the digester. A positive unvdivented overflow shall be providethe
emergency overflow shall be piped to an appropriateoint and at an appropriate rate in
the treatment process or side stream treatment urstto minimize the impact on process
units.
B. Withdrawal Selection. On fixed cover tanks, the sugrnatant withdrawal level should be
selected by means of interchangeable extensiongla¢ discharge end of the piping.
1.Supernatant selectoA fixed screen supernatant selector or similar typelevice shall
be limited for use in an unmixed secondary digestiounit.
2. If a supernatant selector is provided, provisisiall be made for at least one (1) other
draw-off level located in the supernatant zoneheftank in addition to the unvalved
emergency supernatant draw-off pipe. High pressac&wash facilities shall be
provided.
3. Sampling. Provisions should be made for samgm@ireach supernatant draw-off level. Sampling
pipes should be at least one and one-half inch8Y) {£3-8-em)] in diameter and should terminate at
a suitably-sized sampling sink or basin.
4. Alternate supernatant dispos&@upernatant return and disposal facilities should b designed
to alleviate adverse hydraulic and organic effectsn plant operations. If nutrient removal (e.g.,
phosphorus, ammonia nitrogen) must be accomplisheat a plant, a separate supernatant side

stream treatment system should be prowded {Gen&de#aﬂen—sheu#d—be—gwen—te—semematant
quality ]

(H) Energy control The use of d|gester gas as aehtmg fuel source is encouraged and be utilized
as a fuel whenever practicalThe production of methane gas (Ck) should be optimized.
1. Sludge shall be heated by circulating the sludgéirough external heaters unless effective
mixing is provided.
A. Piping shall be designed to provide for the predating of feed sludge before introduction
to the digesters. Provisions shall be made in theyout of the piping and valving to
facilitate cleaning of these lines.
B. Heat exchanger sludge piping shall be sized fdeesign heat transfer requirements.
2. Sufficient heating capacity shall be provided tonaintain consistently the design temperature
required for sludge stabilization. For emergency usge, an alternate source of fuel shall be
available and the boiler or other heat source shalbe capable of using the alternate fuel.
3. The heating system design shall provide for atlontrols necessary to ensure effective and
safe operation. Facilities for optimizing mixing ofthe digester contents for effective heating
shall be provided.
4. Sludge heating devices with open flames shoule lbocated above grade in areas separate
from locations of gas production or storage.
5. If designing a cogeneration system, theummary of designshall include the calculations for
the following parameters:
A. Volume of gas produced by digesters;
B. Digester gas energy value in British Thermal Uits per cubic foot (BTUs/ff);
C. Gas composition;
D. Gas storage capability; and
E. Gas pretreatment requirements.
(6) Aerobic Sludge Digestion.
(A) General. Aerobic digestion can be used toikizalprimary sludge, secondary sludge or a
combination of the two. Digestion is accomplisiredingle or multiple tanks designed to provide
effective air mixing, reduction of the organic nesittsupernatant separation and sludge concentration
under controlled conditions.
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1. Digestion tankd-Mutltiple-tanks-are-recommendedultiple digestion units capable of
independent operation are desirable and shall be pwided in all plants where the design
average flow exceeds 100,000 gallons per d&pr facilities less than one hundred thousand
gallons per day fA} a single sludge digestion tank may be uedhe-case-ef small-treatment
plants-or] where adequate provision is made for sludge hagahere a single unit will not
adversely affect normal plant operations.

2. For an aerobic digester that concentrates wastudge only by decanting a digester tank, the
maximum solids concentration used to calculate th®tal retention time must be two percent
(2.0%) unless supporting data is submitted to incrase the solids concentration up to three
percent (3.0%).

3. Aerobic digesters shall be equipped to contrasuppress, or remove excessive foam. The
design must consider provisions for the capture andontrol of foam outside the structure in
the event of failure of equipment, seals, pipe petrations, or access ports.

(B) Design Sludge Production

1. For calculating design sludge handling and dispsal needs, sludge production values from
aerobic digesters shall be based on a maximum saidoncentration of be two percent (2.0%)
without additional thickening. The solids productian values on a dry weight basis shall be
based on the following for the listed processes:

A. For primary plus waste activated sludge, a mimhum of 0.16 Ibs/PE/day

B. For primary plus fixed film sludge, a minimum of 0.12 Ib/PE/day
2. Digester volume shall be a minimum of 25% of thaverage design flow of the treatment
works.

HB}3. Mixing and Air Requirements. Aerobic sludge ditien tanks shall be designed for effective
mixing by satisfactory aeration equipment. Suéfitiair shall be provided to keep the solids in
suspension and maintain dissolved oxygen betweemod two (1-2) mgl/l.

A. A minimum mixing and oxygen requirement of thi(80) cfm per one thousand (1000)
cubic feet of tank volumg30-min/at)}-shall be provided with the largest blower out-of-
service.

B. If diffusers are used, the nonclog type is recomuiee, and they should be designed to
permit continuity of service.

C. If mechanical turbine aerators are utilized, atleast two turbine aerators per tank
shall be provided to permit continuity of service.

D. If mechanical aerators are utilized, a minimuni.@f horsepower per one thousand
(1000) cubic feel28-3r7)} should be providedMechanical aerators are not
recommended for use in aerobic digesters where freag conditions will cause ice
build-up on the aerator and support structures.Protection against freezing conditions

must be mcluded When usmg mechanlcal aeratorﬁdse—ef—meehameal—equment is

E. The minimum quantity of oxygen prowded shaII bebased on two and one-tenth
pounds (2.1 Ibs) of oxygen per pound of volatileofids destroyed for open tank
systems; or one and half pounds (1.5 Ibs) of oxyggmer pound of volatile solids
destroyed for thermophilic systems.
4. A reduction in requirements for hydraulic detenion time may be given for aerobic digestors
designed to be operated in the extended aeration e, or coupled with additional stabilization
processes, or operated at elevated temperaturedn the Summary of Design include
calculations for determining the hydraulic detentian time.

(C) Tank Capacity. The determination of tank cépes shall be based on rational calculationduitiog
such factors as quantity of sludge produced, slatigeacteristics, time of aeration and sludge
temperature.

1. Volatile solids loading. Itis recommended tieg volatile suspended solids loading not exceed
one hundred pounds per one thousand cubic feet§1D@00 f) of volume per daj-60

11
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kglriidayd] in the digestion units. Lower loading rates maynecessary depending on temperature,
type of sludge and other factohs.the Summary of Design include calculations on t volatile
solids loading rates.

2. Solids retention time. Required minimum solielention time for stabilization of biological
sludges vary depending on type of sludge. Normallpinimum of fifteen (15) days’ retention
should be provided for waste activated sludge amahty (20) days for combination of primary and
waste activated sludge, or primary sludge alonéeMY sludge temperature is lower than fifty
degrees Fahrenheit (50 J}0-2CG)}, additional detention time should be considered.

3. The following digestion tank capacities are badeon a solids concentration of two percent
(2.0%) with supernatant separation performed in a sparate tank.

A. If supernatant separation is performed in the dgestion tank, a minimum of twenty-five
percent (25%) additional volume shall be provided.

B. These capacities shall be provided unless sluddckening facilities are utilized to thicken
the feed solids concentration to greater than twogrcent (2.0%). If such thickening is

provided, the digestion volumes may be decreasedqmortionally.

C. For facilities with waste activated sludge froma single stage nitrification facility with less
than twenty-four (24) hours detention time based owmlesign average flow shall use the waste
activated sludge-no primary settling volume.

D. The volumes below are based on digester tempeusaes of 59°F and a solids retention time
of twenty-seven (27) days. Aerobic digesters shoute covered to minimize heat loss for colder
temperature applications. Additional volume or suppemental heat may be required if the land
application disposal method is used.

Table X: Minimum Volume per Population Equivalent

Sludge Sourc Volume/Population Equivalent (ft'/PE)
Waste activatec sludge-no primary settling 4.t

Primary plus waste activated sludge 4.0

Waste activated sludge exclusive of primary sludge| 2.0

Extended Aeration Activated Sludge 3.0

Primary plus attached growth biological reactor 3.0

sludge

(D) Supernatant Separatlo i=

, d-rertafseun upernatant Separation
FaC|I|t|es shaII be prowded for effectlve separann or decantlng of supernatant. Separate facilities
are recommended; however, supernatant separation ngebe accomplished in the digestion tank if
additional volume is provided per subsection(C) othis rule-Tank Capacity.
1.The supernatant drawoff unit shall be designed tprevent recycle of scum and grease back to
plant process units.
2. Supernatant withdrawal. Design for supernatant wittdrawal shall occur at least 6 inches
below the liquid surface level after a minimum onehour settling period; however provision
should be made to withdraw supernatant from multipk levels of the supernatant withdrawal
zone Return supernatant to the head of the plant.

(E) Autothermal Thermophilic Aerobic Digestion. Thermophilic digestion temperature should be

maintained between 122°F and 158°F. Systems may éither single or multiple stage. The sludge
should be thickened prior to treatment in the digeson tanks. The digestion tanks should be
suitably insulated to minimize heat loss.

(F) Scum and Grease Removal Facilities shall be priwled for the effective collection of scum and
grease from the aerobic digester for final disposato prevent its recycle back to the plant process,
and to prevent long term accumulation and potentiablischarge in the effluent.

12
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(G) Sludge Storage. Sludge storage shall be providln accordance with subsection (X) of this rule
to accommodate daily sludge production volumes anas an operational buffer for unit outage and
adverse weather conditions. Designs shall not utik increased sludge age in the activated sludge
system as a means of storage. Liquid sludge storafgeilities shall be based on the following values
unless digested sludge thickening facilities are ilized to provide solids concentrations of greater
than two percent (2.0%).

Table X: Minimum Volume per Population Equivalent per Day

Sludge Sourc Volume/Population Equivalent
(ft*/PE/day)

Waste activated sludge-no primary settling 0.13

Primary plus waste activated sludge 0.13

Waste activated sludge exclusive of primary sludge 0.06

Extended Aeration Activated Sludge 0.13

Primary plus attached growth biological reactor sluidge 0.10

(H) High Level Emergency Overflow. An unvalved emegency overflow shall be provided that will
convey digester overflow to the WWTP headworks, thaeration process, or to another liquid sludge
storage facility and that has an alarm for high leel conditions. Design considerations related to the
digester overflow shall include waste sludge ratend duration during the period the plant is
unattended, potential effects on plant process urst discharge location of the emergency overflow, dn
potential discharge of suspended solids in the plaeffluent.

(I) Operations and Maintenance Considerations

1. A sampling line (at least 1.5 inches in diametewith a quick closing valve no more than one fodtl
ft) from the tank bottom shall be provided.

(3) Maintenance provisions. Slope the tank bottom®ward the sludge withdrawal pipe. Minimum
slope to be at least 1 foot vertical to 4 feet haontal.

(7) Sludge Pumps and Piping.
(A) Sludge Pumps.

1. Capacity.Sludge pumping systems shall be designed with adexia capacity to cover the full
range of anticipated solids concentrations and sluge production rates. Operating pressures
and head losses shall be calculated to account fibe higher friction factors associated with the
type of sludge being pumpedRum see$dProvision
for varying pump capacity is deswabﬁeratlonal basis of designwith caIcuIatlons shall be
provided with the summary of design
2. Duplicate units. Duplicate units shall be pd®d all installationgwhere-failure-of-one-{1)-unit
would-seriously-hamperplant-operation.]
3. Type. Plunger pumps, screw feed pumps, recésgesller type centrifugal pumps, progressive
cavity pumps or other types of pumps with demotestraolids handling capability shall be provided
for handling raw sludge. Where centrifugal pummsiwgsed, a parall@lositive displacement shall
be provided as an alternate to pump heavy sIudge coentrations, such as primary or
thlckened sIudge that may exceed the pumplng heatrﬂ the centrlfugal pump fplungertype

]
4, Mlnlmum head A minimum posmve head of tweftter mches (24"H61—em)] shall be
provided at the suction side of centrifugal typenps andshould be providedfis-desirable}for all
types of sludge pumps. Maximum suction lifts sdaubt exceed ten feet (1§Bm)} for plunger
pumps.
5. Sampling facilities. Unless sludge samplingliies are otherwise provided, quick closing
sampling valves shall be installed at the sludgagsi The size of valve and piping should be at
least one and one-half inch@ds5") {4-1/29(3-8-em)]and terminate at a suitably sized sampling
sink or floor drain.
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6. For sludge pumping systems, alarms shall be priwled for:
A. Pump failure;
B. Loss of pressure; and
C. High pressure.
7. Sludge pumps shall be equipped with high pressearshutoff switches

(B) Sludge Piping.
1. Size and head. Sludge withdrawal piping shbalee a minimum diameter of eight inches (8")
[20-3-em)] for gravity withdrawal and six inches (Ggt5-2-em)}for pump suction and discharge
lines. Where withdrawal is by gravity the avaiablead on the discharge pipe shouldtleast
four feet (4') greater than the calculated head loss. All sludgeiging systems shall be designed
to provide a velocity of at least two feet per sead (2fps). [adeguate-to-provide-atleast-three-feet
3)-per-second{0-9misec)-velocity.]
2. Slope. Gravity piping should be laid on unifognade and alignment.
A. The slope of gravity discharge piping should betess than three percent (3%) primary
sludges and all sludges thickened to greater thamd percent (2%) solids.
B. Slope on gravity discharge piping should not bkess than two percent (2%) for aerobically
digested sludge or waste activated sludge with leggn two percent (2%) solids.
C. Cleanouts shall be provided for all gravity sldge piping.
D. Provisions should be made for cleaning, drainingnd flushing discharge lines.
E. All sludge piping shall be suitably located or therwise adequately protected to prevent
freezing.
3. Supports. Special consideration should be dioehe corrosion resistance and continuing
stability of supporting systems located insidedfgestion tank.

(8) Sludge De-wateringn-site sludge dewatering facilities shall be proded for all plants, although
the following requirements may be reduced with onite liquid sludge storage facilities or approved
off-site sludge disposal.For facilities in which sludge is not available oiis likely to change
considerably in nature, successful performance frormultiple facilities handling similar sludges under
similar conditions and design criteria shall be doemented and used to develop appropriate design
criteria.

(A) Sludge Drying BedsSludge drying beds may be used for dewatering waldigested sludge from
either the anaerobic or aerobic process. Due to tHarge volume of sludge produced by the aerobic
digestion process, consideration should be given tsing a combination of dewatering systems or other
means of ultimate sludge disposal.

1. Unit Sizing. Sludge drying bed area shall be calllated on a rational basis with the following iters
considered:

A. The volume of wet sludge produced by existing ahproposed processes.

B. Depth of wet sludge drawn to the drying beds.dt design calculation purposes, a maximum
depth of eight inches (8") shall be utilized. For perational purposes, the depth of sludge placed
on the drying bed may increase or decrease from th#esign depth based on the percent solids
content and type of digestion utilized.

. Total digester volume and other wet sludge stoge facilities.

. Degree of sludge thickening provided after digéi®n.

. The maximum drawing depth of sludge which can beemoved from the digester or other
sludge storage facilities without causing process structural problems.

F. The time required on the bed to produce a removade cake. Adequate provision®r methods
shall be made for sludge dewatering and/or sludgdagposal facilities for those periods of time
during which outside drying of sludge on beds is hidered by weather.

G. Capacities of auxiliary dewatering facilities.

=} 2. Area. In determining the area of sludge dryieddy consideration shall be given to climatic
conditions, the character and volume of the sluddee de-watered, the method and schedule of sludge
removal and other methods of sludge dispok# et

mooO
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be estimated on the basis of 2ckpitaf(0-2-rf/capita)] when the drying bed is the primary method of de-
waterlng and 1. O%tcapﬁa{&@—l—mﬂeapttaa]-lf itis to be used as a back-up de-watering upia-increase-of
A i ]

{-2—]-3 Percolatlon type The lower course of graveUad)the underdralns should be properly graded and
should be twelve inches (13{86-em)] in depth, extending at least six inches {gb-2-em)] above the top
of the under drains. It is desirable to place imisvo (2) or more layers. The top layer of adethree
inches (3"){#6-em}] should consist of gravel one-eighth inch (1/8"pt@-fourth inch (1/4"§3-2—6-4
mm)] in size.
A. Sand. The top course should consist of at leastto twelve inchegsix-to-rine-inches{6—9")
@5-23-em)of clean hard, and washedcoarse sand-he effective size of the sand should be in
the range of 0.8 mm to 1.5 mmThe finished sand surface should be level.
B. Underdrains. Underdrains shouldfbley-pipe-orconcrete-drain-tiledt least four inches (4§10
emy] in diameter laid with open joints. Underdrainsgld be spaced not more than twenty feet (207
[6-m)} apartand sloped at a minimum of one percent (1%)Lateral tiles should be spaced at
eight to ten feet (8-10). Various pipe materials my be selected provided the pipe is corrosion
resistant and appropriately bedded to ensure thattte underdrains are not damaged by sludge
removal equipment. Perforated pipe may also be usedis to the discharge of the underdrain
filtrate, refer to subsection (8)(C) of this rule.
C. Additional dewatering provisions should be consiered to provide a means of decanting the
supernatant of sludge placed on the sludge dryingeldls. More effective decanting of
supernatant may be accomplished with polymer treatrant of sludge.
D. The bottom of the percolation bed shall be seaden a manner approved by the department
. Paved surface beds shall be proh|b|te . -pay ype- , g

#em—washmg—ente—me-bedwplls should extend elghteen mches (18") above duat least nine mches
(9" below the surface of the sludge drying bed. Qer walls shall be water tight down to the bottom &
the bed and extend at least four inches (4") abovbe outside grade elevation to prevent soil from
washing into the beds.

5. Sludge removal. Not Iess than two (2) beds Ius prowded and they should be arranged tonfatel
sludge removaHG udge-bedsHairs of
tracks for percolation type should be on twentyt-f((ﬁﬁ)){éé—m)} centersEach sludge drying bed shall be
constructed so as to be readily and completely agsble to mechanical equipment for cleaning and
sand replacement. Concrete runways spaced to accorntdate mechanical equipment shall be
provided. Special attention should be given to aseeiadequate access to the areas adjacent to the
sidewalls. Entrance ramps down to the level of theand bed shall be provided. These ramps should be
high enough to eliminate the need for an entrancend wall for the sludge bed.

6. Sludge influent. The sludge pipe to the dnjiegs should terminate at least twelve inches {20
em)] above the surface and be so arranged that itlveilh. Concrete splash plates for percolation type
should be provided at sludge discharge points.

7. Protective enclosure. A protective enclosuadl gte provided if winter operation is required.

(B) MechanicaDewatering [Be-watering] Facilities. Provision shall be made to maintaiffisient
continuity of service so that sludge maydesvateredfde-watered]without accumulation beyond storage
capacity. The number of vacuum filters, centrifudéter presses, belt filters or other mechanical
dewatering fde-watering] facilities should be sufficient tewater {de-water] the sludge produced with one
(1) largest unit out-of-service. Unless other dtanfacilities are available, adequate storagdifiesi shalll
be provided. The storage capacity should be seifffito handle at least a three (3)-month sludgeysstion.
Documentation shall be submitted justifying the bais of design of mechanical dewatering facilities
the summary of design.

1. Auxiliary facilities per vacuum filters. Thesball be a back-up vacuum pump and filtrate purstalted
for each vacuum filter. It is permissible to hareuninstalled back-up vacuum pump or filtrate pdamp
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every three (3) or less vacuum filters, providedt the installed unit can easily be removed anthoegl.
2. Ventilation. Adequate facilities shall be pr&dl for ventilation oflewatering fde-watering]area. The
exhaust air should be properly conditioned to awoidr nuisance.
3. Chemical handling enclosures. Lime-mixing fitieis should be completely enclosed to prevent the
escape of lime dust. Chemical handling equipmieotisl be automated to eliminate the manual lifting
requirement.
4. Mechanical dewatering units shall be capable dfandling the maximum weekly sludge production
in thirty (30) hours, unless the equipment is desiged for continuous operation.
(C) Centrifuges. Centrifugal dewatering of sludge is a process whichses the force developed by fast
rotation of a cylindrical drum or bowl to separate the sludge solids from the liquid. The Summary of
Design shall include a sludge characterization with the neessary polymer and coagulant dosage to
achieve the design solids content shall be providedhe abrasiveness of each sludge supply shall be
considered in scroll selection. Adequate sludge stme shall be provided for proper operation.
1. Unless dual trains are provided, the followinggare appurtenant equipment shall be provided, with
necessary connecting piping and electrical controk® allow easy installation:
A. Drive motor.
B. Gear assembly.
C. Feed pump.
2. Each feed pump shall be variable speed. A pumprfeach centrifuge shall be provided within the
feed system.
3. Each centrifuge shall be equipped with provisiomfor variation of scroll speed and pool depth.
4. A crane or monorail shall be provided for equipnent removal or maintenance.
5. Provision for adequate and efficient wash downfahe interior of the machine shall be an integral
part of the design.
(D)Belt Press.Actual performance data developed from similar opeational characteristics shall be
utilized for design.
1. The impact that anticipated sludge variability wil have on the design variables for the press aself
as chemical conditioning shall be addressed in tfgummary of Design.
2.A second belt filter press or an approved backumethod of dewatering shall be required whenever a
single belt press is operated sixty (60) hours or @ne within any consecutive five (5) day period orte
average daily flow received at the treatment workequals or exceeds one million gallons per day (1
MGD). Appropriate scale-up factors shall be utilizel for full-size designs if pilot plant testing is
performed in lieu of full-scale testing.
3. Sludge feed shall be as constant as possibleetominate difficulties in polymer addition and press
operation. The range in feed variability shall be dentified and equalization shall be provided as
necessary. A method for uniform sludge dispersionrothe belt shall be provided. Grinders for the
sludge feed to the flocculation system must be cadsred. Thickening of the feed sludge should be an
integral part of the design of the filter press.
4. The filter press design shall consider the folleing:
A. Variable belt speed mechanism.
B. Belt tracking and belt tensioning equipment.
C. Belt replacement availability based on evaluatio of the belt equipment selection especially if
the weave, material, width, or thickness cannot beeasonably duplicated.
5. The sizing, design, and location of the filter qgss should consider:
A. Drip trays under the press and under the thickeer to readily remove filtrate if gravity belt
thickening is employed;
B. Adequate clearance to the side and floor for matenance and removal of the dewatered sludge;
C. Location of all electrical panels or other mateials that are subject to corrosion out of the area
of the press; and
D. Adjustable doctor blade clearance.
6. The Summary of Design shall include the polymeselection methodology, accounting for sludge
variability and anticipated sludge loading to the pess including all calculations for sizing, loadingand
dosage.
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7. The rollers utilized with the belt filter pressshall be specified in the design and should provide
A. Rubber coating or other protective finish.
B. Maximum frame and roller deflection and operatirg tension.
C. Roller bearings that is watertight and rated fora B-10 life of one hundred thousand (100,000)
hours.
8. The washwater system should provide for:
A. High pressure washwater for each belt with a spéfied operating pressure;
B. Booster pumps if necessary;
C. Spray wash systems designed to be cleaned withaterference with the system operation;
D. Particular care in nozzle selections and optiodanozzle cleaning systems when recycled
wastewater is used for belt washing;
E. Replaceable spray nozzles; and
F. Spray curtains.
9. Requirements for spare appurtenances should inafle the following:
A. Complete set of belts;
B. One set of bearings for each type of press beag;
C. Tensioning and tracking sensors;
D. One set of wash nozzles;
E. Doctor blade; and
F. Conditioning or flocculation drive equipment if duplicate units are not provided.
10. Belt presses and conveyors shall be providedttviemergency pull cords along the entire length of
the press that will:
A. Stop the press in an emergency; and
B. Trigger an audible alarm.
(E) Screw Press
(F) Rotary Fan Press
(G) Biomembrane bags
(H)S)}-Drainage and Filtrate Disposal. Drainage from eddtrate fromdewatering [de-watering]
units shall be returned to tiastewaterfsewage]treatment process at appropriate poamd rates
Dewatering sidestreams shall be returned to the tegment process as far upstream as practicable
prior to the biological treatment unit. Sampling equipment shall be provided as needed toanitor
drainage and filtrate waste streams.
(D B)-OtherDewatering [be-watering] Facilities. If it is proposed tdewater fde-water|or dispose of
sludge by other methods, a detailed descriptidgh@process and design data shall accompany ths. Skee
10 CSR 20-8.140(x) for discussion of new processmtnstrations.
(J) Alarm systems shall be provided to notify the perator(s) of conditions that could result in proces
equipment failure or damage, threaten operator safy, or a sludge spill or overflow condition.
(9) Sludge Storage.
(A) General. Sludge storage facilities shall be praded at all treatment plants. Appropriate storage
facilities may consist of any combination of dryingoeds, lagoons, separate tanks, additional volume i
sludge stabilization units, pad areas or other meanto store either liquid or dried sludge. The desig
shall provide for odor control in sludge storage taks and sludge lagoons including aeration, covering
or other appropriate meansso that odors do not create a nuisance at the progg boundary.
(B) Design. The summary of design shall include waine rational calculations justifying the number of
days of storage to be provided shall be submittechd shall be based on the total sludge handling and
disposal system.
1. Sludge production values for stabilization proceses should be justified in the basis of design.
2. Storage areas shall be designed to minimize tiddog of dewatered cake on-site and eliminate
runoff from the dewatered cake storage area to othigortions of the site or off-site.
3. For dewatered sludge, provide concrete or equilent surfaced facilities with appropriate
drainage systems to store treated sludge.
4. Drainage systems must return supernatant or othidiquids to the headworks of the treatment
system.
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5. Sludge storage must accommodate daily sludge phaction volumes and function as an
operational buffer for unit outage and adverse wedter conditions. Designs utilizing increased
sludge age in the activated sludge system as a meaf storage are not acceptable.

6. Liquid high pH stabilized sludge shall not be stord in a lagoon. Liquid sludge shall be stored in a
tank or vessel equipped with rapid sludge withdrawbmechanisms for sludge disposal or
retreatment. On-site storage of dewatered high pH stabilized stlge shall be limited to thirty (30)
days. There shall be no off-site storage of high pH stalized sludge.Provisions for rapid
retreatment or disposal of dewatered sludge storedn-site shall also be made in case of sludge pH
decay.

7. For facilities that transport sludge to anotherfacility as the means of disposal, storage capacity
shall be designed to accommodate at least ten (H&ys of sludge production based on maximum
month design sludge generation rate.

8. Disposal. General Drainage facilities for sludgvehicle transfer stations shall be provided to
allow any spillage or washdown material to be coli#ed and returned to the wastewater treatment
plant or sludge storage facility.

9. If the land application method of sludge dispodas the only means of disposal utilized at a

treatment plant, storage shall be provided based othe following considerations, at a minimum:

. Inclement weather effects on access to the apgdition land;

. Temperatures including frozen ground and storedsludge cake conditions;

. Haul road restrictions including spring thawing conditions;

. Area seasonal rainfall patterns;

. Cropping practices on available land;

. Potential for increased sludge volumes from indstrial sources during the design life of

the plant; and

. Available area for expanding sludge storage;

. Appropriate pathogen reduction and vector attradion reduction requirements. A
minimum range of one hundred twenty to one hundreatighty (120-180) days storage
should be provided for the design life of the plantinless a different period is approved on
a case-by-case basis.

(C) Sludge Storage Lagoons. General Sludge storalggioons may be permitted only upon proof
that the character of the sludge and the design medof operation are such that offensive odors
will not result. Where sludge lagoons are permittedadequate provisions shall be made for other
acceptable sludge handling methods in the event apset or failure of the sludge digestion
process.Sludge storage lagoons are temporary facilities anare not required to obtain a solid
waste permit under 10 CSR 80. In order to maintairsludge storage lagoons as storage facilities,
accumulated sludge must be removed routinely, butat less than once every two years unless an
alternate schedule is approved in the operating perit.

1. Location. Sludge lagoons shall be located as fas practicable from inhabited areas or areas
likely to be inhabited during the lifetime of the gructures. Siting of sludge lagoons shall comply
with the requirements of the 10 CSR 20-8.200(x).

2. Seal. Adequate provisions shall be made to s¢laé sludge lagoon bottoms and embankments in
accordance with the requirements of 10 CSR 20-8.204. to prevent leaching into adjacent soils
or ground water. The seal shall be protected to prent damage from sludge removal activities.
Groundwater monitoring may be required based on theecommendations of Missouri Geological
Survey.

3. Access. Provisions shall be made for pumping beavy equipment access for sludge removal
from the sludge lagoon on a routine basis.

4. Supernatant Disposal. Lagoon supernatant shallébreturned to the wastewater treatment process
at appropriate points and rates. Sampling equipmenshall be provided as needed to monitor
supernatant waste streams.

mTmooOw >

I
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(10)Chemical treatment.

(A) The fundamental design areas to be considereddlude chemical feeding, mixing, and storage
capacity. Chemical treatment operation controls shiainclude pH, contact time and mixture
temperature.

1. Multiple units shall be provided unless nuisancéree storage or alternate stabilization

methods are available to avoid disruption to treatrent works operation when units are not in

service.

2. If a single system is provided, standby conveyae and mixers, backup heat sources, dual
blowers, etc., shall be provided as necessary. Aasnable downtime for maintenance and
repair based on data from comparable facilities shih be included in the design. Adequate
storage for process, feed, and downtime shall bedluded.

3. Either mechanical or aeration agitation should b provided to ensure uniform discharge

from storage bins.

(B) Equipment. The design of the feeding equipmerghall be determined by the treatment plant
size, type of alkaline material used, slaking requéd, and operator requirements. Equipment may be
either of batch or automated type.

1. Automated feeders may be of the volumetric or gwimetric type depending on accuracy,
reliability, and maintenance requirements.

2. Manually operated batch slaking of quicklime (C®) should be avoided unless adequate
protective clothing and equipment are provided.

3. At small plants, hydrated lime [Ca(OH)2] shouldbe used instead of quicklime due to safety and
labor-saving reasons.

4. Feed and slaking equipment shall be sized to hdle a minimum of 150% of the peak sludge flow
rate including sludge that may need to be retreatedue to pH decay.

5. Material delivered in bags shall be stored indas and elevated above floor level. Bags should be
of the multi-wall moisture-proof type.

6. Dry bulk storage containers shall be as airtightas practical and shall contain a mechanical
agitation mechanism.

7. Storage facilities shall be sized to provide ainimum of a thirty (30) day supply.

(C) Alkaline material may be added to liquid primary or secondary sludges for sludge stabilization
in lieu of digestion facilities; to supplement exting digestion facilities; or for interim sludge handling.
There is no direct reduction of organic matter or fudge solids with the high pH stabilization process
There is an increase in the mass of dry sludge sidi. Without supplemental dewatering, additional
volumes of sludge will be generated. The design dhaccount for the increased sludge quantities for
storage, handling, transportation, and disposal métods and associated costs.

1. Sufficient alkaline material shall be added toiguid sludge in order to produce a homogeneous
mixture with a minimum pH of twelve (12 SU) after wo (2) hours of vigorous mixing. Facilities for
adding supplemental alkaline material shall be proided to maintain the pH of the sludge during
interim sludge storage periods

2. The additive/sludge blending or mixing vessel shalbe large enough to hold the mixture for
thirty (30) minutes at maximum feed rate.

2. Mixing tanks may be designed to operate as eithe batch or continuous flow process. A
minimum of two (2) tanks shall be provided. The taks shall provide a minimum of two (2) hours
contact time in each tank. The following items shhklso be considered in determining the number and
size of tanks:

A. peak sludge flow rates;

B. storage between batches;

C. dewatering or thickening performed in tanks;

D. repeating sludge treatment due to pH decay of @ted sludge;

E. sludge thickening prior to sludge treatment; and

F. type of mixing device used.
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3. Mixing equipment shall be designed to provide gorous agitation within the mixing tank,
maintain solids in suspension, and provide for a mogeneous mixture of the sludge solids and alkaline
material. Mixing may be accomplished either by diffised air or mechanical mixers.

A. If diffused aeration is used, an air supply ofhirty cubic feet per minute per one thousand cubic
feet (30 cfm/1000 f) of mixing tank volume shall be provided with thelargest blower out of service.
When diffusers are used, the nonclog type should h@ovided, and they should be designed to permit
continuity of service. The mixing tank shall be adequately ventilated anddor control equipment shall
be provided.

B. If mechanical mixers are used, the impellers shiabe designed to minimize fouling with
debris in the sludge and consideration shall be madto provide continuity of service during
freezing weather conditions. Mechanical mixers should be sized to provide fiveot ten
horsepower per thousand cubic feet (5-10 HP/ 1,000) of tank volume.

4. Pasteurization vessels shall be designed to prde for a minimum retention period of thirty
(30) minutes. The means for provision of external édat shall be specified in the summary of
design.

(D) Chlorine treatment. The stabilization of sludgeby high doses of chlorine should be considered
on a case-by-case basis. Process equipment that esninto contact with sludges that have not been
neutralized after chlorine oxidation shall be consucted of acid resistant materials or coated with
protective films. Caution should be exercised withiecycle streams from dewatering devices or sludge
drying beds which have received chlorine stabilizedludge due to the creation of potential toxic
byproducts which may be detrimental to the treatmehprocess or receiving stream.

(D) Other treatment. Other processes for chemicalreatment can be considered in 10 CSR 20-
8.140(x).

(11) Composting.

(A) Conventional sludge composting facilities aerdbally process digested, or otherwise treated,
sewage sludge that is uniformly mixed with other ayanic materials and bulking agents to facilitate
biological decomposition of organics. The treatedesvage sludge will be exposed to temperatures at or
above one hundred thirty-one degrees Fahrenheit (13F) for three (3) consecutive days or more. The
method of mixing and aeration, and the carbon to nifogen characteristics, of the compost mix are
critical to the process design.

(B) General design. Unless the facility is totallgnclosed, the buffer distances shall be established
based on the land application requirements in subséon(12) of this rule. Local jurisdictions impacted
by this restriction shall be so notified.

1. All compost facilities shall be provided with agquate means to prevent and control odors as
necessary.

2. All compost facilities shall be provided with dlweather roads to and from the facility, as
well as between the various process operations.

3. The receiving, mixing, composting, curing, dryig, screening, and storage areas shall be
paved with asphaltic concrete, reinforced concretepr other impervious, structurally stable
material that provides similar site characteristics

4. The facility shall be graded to prevent uncontribed runoff and a suitable drainage system
shall be provided to collect all process wastewateand direct it to storage and treatment
facilities. Process wastewater includes water cotiteed from paved process areas. The capacity
of the drainage system, including associated storagr treatment works system shall be based
on the 24-hour rainfall of a 10-year return frequercy.

5. All facility process wastewater and sanitary waewater shall be collected and treated prior
to discharge.

(C) Facilities. A weigh scale, volumetric method,roother means shall be provided for determining
the amount of sludge or residuals delivered to théacility and the amount of compost material
removed from the facility. Adequate space and equipent must be provided for mixing operations and
other material handling operations.
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1. Where liquid, or dewatered, sludge or residualare processed by the compost facility, all
receiving of such inputs shall occur in either:

A. An area that drains directly to a storage, treament, or disposal facility.

B. A handling area which shall be hard-surfaced andliked to prevent entry of runoff or

escape of the liquids.

C. A sump with an adequately sized pump located ahe low point of the hard-surfaced

area shall be provided to convey spills to a dispakor holding facility.
2. Provisions for cleaning all sludge transport oresidual hauling trucks that return to public
roads, shall be provided at all compost facilitiesThe facility shall be capable of effective
operation regardless of weather conditions. Wash wer shall be collected for necessary
treatment.
3. At all compost facilities handling liquid or devatered residual materials that must be mixed
prior to composting, a mixing operation shall be povided. The operation shall have sufficient
capacity to properly process the peak daily wastaput with the largest mixer out of operation.
Volumetric throughput values used to establish ne@sary mixing capacity may be based on the
material volume resulting from the sludge to bulkirg agent ratio, or may be estimated from
previous experience or pilot scale tests.
4. Effective mixing equipment should be provided fouse at all compost facilities. The ability
of all selected equipment to produce a compostahirix from sludge of an established moisture
content, residual material, and the selected bulkip agent shall be documented from previous
experience or pilot tests.
5. Except for windrow composting wherein mobile miers are used, an area with sufficient
space to mix the bulking agent and sludge or residls and store half of the daily peak input
shall be provided. The mixing area shall be coveretb prevent ambient precipitation from
directly contacting the mix materials.
6. Where conveyors are used to move the compost ntix the composting area and or help
provide mixing, either sufficient capacity shall beprovided to permit handling of the mix with
one conveyor out of operation, or a backup methodfdandling or storing shall be provided.
Runoff shall be directed to a storage or treatmenfacility. Capacity of the drainage system
shall be based on the 24-hour rainfall producing peak rate expected once in 10 years.

(D) System design. The system design shall be sciint to provide the level of treatment required
for protection of public health and welfare in relaion to the anticipated management method.

1. Consideration should be given to covering the ogost mixing pad and curing area in order to
allow for handling of bulking agents and treated sldge and the finished compost, during extended
periods of precipitation.

2. If a roof type cover is not provided, operatiorof the facility during critical weather periods shdl
be addressed.

3. Sufficient equipment shall be provided for routhely measuring the temperature and oxygen at
multiple points and depths within the compost piles

4. Windrow method. The area requirements shall be ésed on the average daily compost mix
inputs, a minimum detention time of thirty (30) days on the compost pad, and the area
required for operation of the mixing equipment. Suficient compost mix handling equipment
shall be provided to turn the windrows daily. In adlition, proper drainage and space shall be
provided to allow equipment movement between compbgile sections and access around the
working areas.
5. Aerated-static pile method. The aerated-staticife area requirement shall be based on the
average daily compost mix inputs, along with storig base and cover material, with a
composting time of twenty-one (21) days, unless thapplicant can demonstrate through
previous experience or pilot scale studies that lestime is necessary to achieve the
requirements.

A. The compost mix pile shall be provided with a m&ns of uniformly distributing air flow.

One foot or more thick base of friable material maybe utilized under the deepest sections

of compost mix. A foot and half (1.5") or more thi& covering blanket of unscreened
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compost or a one foot (1") thick or more blanket oscreened compost may be utilized over

the compost mix pile.

B. Compost mix piles should be configured to provid adequate aeration of the mix using

either positive or negative pressure for air flow lirough the piles.
6. Confined composting methods. Due to the large wation in composting processes,
equipment types, and process configuration charaatstic of currently available confined
systems, such as enclosed operations or in-vessatems, it is not feasible to stipulate specific
design criteria. However, a confined composting stam will not be approved unless the
applicant can demonstrate, through previous operatig experience or pilot scale studies, that
the material removed from the enclosed container orcompost process, after the
manufacturer's suggested residence time, has an @galent or higher degree of stabilization
than would be achieved after twenty-one (21) consative days of aerated static pile
composting.

(E) Aeration. Sufficient blower capacity shall be povided to deliver the necessary air flow through
the compost mix, but the delivered air flow shall nt be less than a minimum aeration rate of five
hundred cubic feet per hour per dry ton ( 500 CFH/OT).

1. Where centralized aeration is utilized, multipleblower units shall be provided and shall be
arranged so that the design air requirement can bmet with the largest single unit out of service.

2. Where individual or separated blowers are usedsufficient numbers of extra blowers shall be
provided so that the design air requirement can benet with 10% of the blowers out of service.

3. For facilities that are not continuously manned,the blower units should be equipped with
automatic reset and restart mechanisms or alarmecbta continuously manned station, so that they will
be placed back into operation after periods of poweoutage.

4. Each pile aeration distribution header shall bgrovided with a throttling control valve. The
aeration system shall be designed to permit both stion and forced aeration. The piping
system shall be capable of delivering 150% of theedign aeration rate. The aeration piping
may be located in troughs cast into the compost pad

5. The aeration system shall be designed to permihe length of the aeration cycle to be
individually adjusted at each pile header pipe.

(F) Compost handling. The design of the curing areahall be based on a minimum retention time
of thirty (30) days unless the applicant can demotimte through previous experience or pilot studies
that less time is required. Daily input shall be baed on the average daily input of mix to the
composting area.

1. A drying stage is optional, but is usually requid if compost is to be recycled as a bulking
agent or if screening is required. Consideration stuld be given to covering the drying area. If
a cover is provided, it can be designed so that slight is transmitted to the composting
materials while preventing direct contact with ambent precipitation. Efficient drying may be
accomplished by drawing or blowing air through the compost mixture or by mechanical
mixing of shallow layers with stationary bucket sytems, mobile earth moving equipment, or
rotating discs.
2. Screening shall be provided for all compost faliies where the compost disposition
necessitates the use of a screened product or whete bulking agent must be recycled and
reused. When dry compost is used as a bulking agesttreening is not typically provided.
A. A daily screening capacity of two hundred percat (200%) of the average daily amount
of compost mix shall be provided when screening required.
B. Based on previous composting facility performane, or on pilot tests, the ability of the
specified equipment to screen compost at the projed moisture range shall be
demonstrated.
C. The area used for screening should be coveredless operations are not hindered when
screening is temporarily discontinued.
3. Storage areas shall be provided for six monthgmage of compost unless the applicant can
demonstrate (through previous experience, pilot stlies or letters of intent to accept compost
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offsite) that less storage area is required. Storagfor curing or drying biosolids compost is
usually provided if compost is to be recycled for pblic use.
4. For all compost facilities where a separate buikg agent is required, storage area for a six-month
supply of the bulking agent shall be provided, unlgs the applicant can demonstrate that bulking agent
supplies can be replenished more frequently.
(12)H9)-Municipal} Sludge Disposal on Land. The program of landagirgy of sludge must be evaluated
as an integral system WhICh mcIude stablllzatﬂmrage transportatlon appllcatlon 50|I crog an
groundwater. n e
en—landéewage]\/astewatersludge is useful to crop and 50|I by prowdmg rmtts and organic matter
[Sewage]Wastewatersludgemay contains heavy metals and other substances whidH aeffect soil
product|V|ty and the quallty of foo@spemally if from mdustry or from communltles with pretreatment

(A) General Limitations to be Observed.
1. Stabilized sludge. Only stabilized sludge shalkurface applied to farmland or pasture.
Stabilized sludge is defined as processed sludgdich the organic and bacterial contents of raw
sludge are reduced to levels deemed necessarg agéncy to prevent nuisance odors and public
health hazards. Any process which produces sladgi&alent in quality to the above in terms of
public health factors and odor potential may beepted. Additional treatment would be required to
further reduce pathogens when the sludge is tptead on dairy pastures and other crops which are
in the human food chain.
2. Raw vegetables. Sludge should not be applitghtbwhich is used for growing food crops to be
eaten raw, such as leafed vegetables and root.crops
3. Minimum pH. No sludge shall be applied on l&#rttie soil pH is less than 6.5 when sludge is
applied and pH shall be maintained above 6.5 ftgagt two (2) years following end of sludge
appllcatlon

4, Evaluatlon of Sludge to be Applled Representatlvesamples are essentlal to properly
evaluate the effluent. To fully characterize the sidge, representative samples shall be collected
over a variety of operating conditions. Analyses wibh will be of major importance will be for
sodium, calcium, magnesium, nitrate, totalKjeldahl nitrogen,pH, phosphorous, metal ions,
boron and fluoride.

(B) Site Selection. By proper selection of thedglel application site, the nuisance potential aridliphealth
hazard should be minimizedlhe summary of design data and general layout shationtain pertinent
information on the proposed site including locationgeology, soil conditions, area for expansion,
groundwater conditions and other factors which mayaffect the feasibility and acceptability of the
proposal.
1. Location. A copy of the USGS topographic map dhe area (seven and one-half (7 1/2)-minute
series where published), similar map or aerial phatgraph showing the boundaries of the field
and the distance to the property line.
2. The following information concerning the site shll be provided:
A. Legal description of the disposal site;
B. The location of all existing and platted resideces, commercial or industrial developments,
roads, ground or surface water supplies and wells ithin a quarter (1/4) mile of the proposed
site;

23



MARCH 1, 2016 DRAFT

Htelie]- for removal Black-existing 8.170 language Black bold-2014 10 State Standards

Blue bold-clarification ~ Orange bold-Virginia design guides Purple bold-New Hampshire design guides
Green bold- Oklahoma design guide

C. Available land area, both gross and net areas Xeluding roads, right-of-way
encroachments, stream channels and unusable soils);
D. Distance from the wastewater treatment and thetsrage facilities to the application site
including elevation differential;
E. Proximity of site to industrial, commercial, resdential developments, surface water
streams, potable water wells, public use areas suchs parks, cemeteries and wildlife
sanctuaries;
F. Present and the future known or expected land ahgroundwater uses;
G. A summary describing the existing vegetation ahe area; and
H. The adjacent land usage
3. If the site is currently used for agricultural practice, the following information must be
submitted with the summary of design.
A. The present and intended soil-crop management pctices, including forestation, shall be
stated.
B. Pertinent information shall be furnished on exiting drainage systems, including
information on the subsurface or surface practicestile drainage, intermittent flows, and
practices employed such as capping of inlets.
4. Hydrology.
A. The depth to seasonal and permanent highwater bdes (perched and/or regional) must be
given, including an indication of seasonal variatios.
5. A minimum of one (1) groundwater monitoring well where deemed necessary by the Missouri
Geological Survey, must be drilled in each dominantirection of groundwater movement and
between the project site and public well(s) and/ohigh capacity private wells with provision for
sampling at the surface of the water table and atife feet (5") below the water table at each
monitoring site. The location and construction of he monitoring well(s) must be approved by the
department. These may include one (1) or more of ¢éhtest wells where appropriate.
6. Soails. All soils investigation should be perfoned by a qualified soil scientist or registered
geologist.
A. A soils map should be furnished of the spray fld, indicating the various soil types. This may
be included on the large-scale topographic map. Ssiinformation can normally be secured
through the National Resources Conservation ServigdRCS)..
B. The soils should be named and their texture desbed.

C. Proposed application rates should take into corderation the drainage and permeability of the
soils, the distance to the water table and for nobservable runoff to occur.

7. Slopes on cultivated fields and forested slopshould be limited to ten percent (10%). Slopes on
sodded fields and some seasonal operations on cudtied fields or forested slopes should be limiteat
fifteen percent (15%) or less. For slopes greatethan fifteen percent (15%), justification shall be
provided, conservation practices shall be employe@nd application shall be on sodded fields.

8. For industrial sludges and Class B biosolids, thfollowing buffers shall be observed:

A. At least one hundred fifty feet (150") from exsting dwellings or public use areas, excluding
roads or highways;

B. At least fifty feet (50') inside the property Ine;

C. At least three hundred feet (300" from any sinkole, losing stream or other structure or
physiographic feature that may provide direct connetion between the ground water table
and the surface;

D. At least three hundred feet (300') from any exiing potable water supply well not located on
the property. Adequate protection shall be providedor wells located on the application site;
and

E. One hundred feet (100') to wetlands, ponds, gaimg streams (classified or unclassified;
perennial or intermittent).

F. Setback distances shall not be decreased to I#isan thirty-five feet (35’) with an established

vegetated buffer or if it is a Class A biosolids. fie reduction of setback buffer distances shall
include a vegetated buffer or the Class A biosolidand the construction permit application shall
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include information on the prevailing winds, operatonal techniques to be employed,
topographlcal information and other enwronmental factors {Ihe—fe#emng—Peems—sheuld—be

(C) Loading and Application Considerations.

1. A detailed chemical analysis of the sludge shdle made and the application rate shall be based on
characteristics of the application site and crop ufake. The summary of design shall include the
expected life span of the application field basedhahe expected application rates and concentrations
2. Metals loading. The summary of design shall inatle the calculations for total metals loadings
expected based on the application rate to the fieland the metals concentrations already present. The
metals concentrations shall not exceed Table X: Qigig Concentrations.

TABLE X: Ceiling Concentration

Pollutant Milligrams per kilogram
dry weight
Arsenic 75
Cadmium 85
Copper 4.30(
Lead 840
Mercury 57
Molybdenum 75
Nickel 220
Selenium 100
Zinc 7,500

3. Nutrient Loading. The summary of design shall inlude the calculations for the total nitrogen and
total phosphorus uptake in the expected vegetation.

A. Nitrogen application rates shall not exceed thamount of nitrogen that can be utilized by the
vegetation to be grown. Plant Available Nitrogen daulations shall be completed if the applied
biosolids is expected to provide more than one humgd fifty pounds (150 Ibs.) of total
nitrogen per acre annually.

B. Phosphorus application rates. Phosphorus can lpesent at levels that exceed the crop
requirement when applications are based on nitrogerPhosphorus is generally thought to be
"tied up" in soil and poses little threat to the ervironment as long as soil erosion is controlled.
At high phosphorus test levels, however, the poteat problems associated with phosphorus
movement from erosion of phosphorus enriched sedimeand solution to surface waters are
increased. An agronomic soil test is an index ofhpsphorus availability. The test extracts only
a small portion of the total amount of phosphorusn the soil as not all of that P is available for
crop growth. Phosphorus tests include the Mehlicl® soil test, the Bray-1 and the Olson P
tests.
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(D)E)}-Management of Spreading Operation.
1. Hauling equipment. The sludge hauling equipnséould be designed to prevent spillage, odor
and other public nuisance.

2. Valve control. The spreading tank truck shdaddorovided with a control so that the discharge

valve can be opened and closed by the driver whdesehicle is in motion. The spreading valve

should be of the fail-safe type (that is, self-oig¥ or an additional manual standby valve shodd b
employed to prevent uncontrolled spreading or apdl

4} Spreading methods. The selection of spreadingadstdepends on the sludge characteristics,
environmental factor and others.
A.-When control of odor nuisance and runoff is reqljitemmediate incorporation of sludge after
spreading or subsurface injection should be corsitieWhen such method is utilized, an
adjustment in the reduced rate of ammonia losstima@atmosphere should be considered in the
computation for nitrogen balance.
B. Thewastewaterfsewage]sludge should be spread uniformly over the surfetoen tank truck
spreading, ridge and furrow irrigation or other hosts are used.
C. Proposals for subsurface application of sludgd si@ude for review a description of the
equipment and program for application.
D. Spray systems except for downward directed typksiat ordinarily be approved.
5. Boundary demarcation. The boundaries of tlees$itll be marked (for example, with stakes at
corners) so as to avoid confusion regarding thatioo of the site during the sludge application.
The markers should be maintained until the enth@turrent growing season.
6. [Public access. Public access of the dispdtgahmist be controlled by either positive barriers
remoteness of the sitélhe application area should be fenced. Fencing iotrequired if the
wastewater is a Class A Biosolid or if other suitdle barriers are provided or if located in areas
where access is limited. Suitable barriers includareas where is application areas located
within areas with restricted access, fields reasoiidy not expected to have public present. If not
proposing fencing, the construction permit applicaibn or the facility plan must provide
information demonstrating that public access is linted and not expected to be there.
(F) Monitoring and Reporting. The requirementta igency on the monitoring and reporting of sludge
spreading operation should be followed. As a mimmthe producer of sludge should regularly collect
and record information on the sludge and soil attarsstics and volume of sludge spread to a pdaticu
site.
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